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METEOROLOGICAL DATA FOR MIDWAY ISLAND, NORTH PACIFIC OCEAN 

A special meteorological station was established on 
Midway Island, N. ]at. 2So 15', W. long. 177' 33', 
on May 1,1917. 

The instrumental equipment consists of a mercurial 
barometer, barograph, thermometers, anemometer, single 
remister, and a rain gage, all standard inst.mments of the 
I s a t h e r  Bureau attern. A single observation is macle 

Calif. 

. m. dai -P y, mean local time. This observation 
is at cable 6:30 i$ to Honolulu and thence to San Francisco, 

Previous t,o the date above-mentioned observations of 
pressure and t.he direction arid force of the wind were 
made at  local noon and mailed to the Marine Division 
of the Weather Bureau in Washington, D. C. 
the cooperation of the chief of that division, MT!?% 
Tingley, these earlier observations of pressure have been 
combined with t,he later ones, thus forming the series of 
13 years of continuous observations presented in Table 
1. Dat.a for tlie other elements are confined to the 
period May, 1917, to December 31, 1924.-A. J. H . .  

October NcrN- DeCeN- 
ber 

30.07 
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30.012 

AnUUUl 

1 Prior to May 1 1917. ohservstinns were taken at locnl noon. Conunencing on date nnrnerl the hour of ohservntion was changed to 6.30 p. in. A correction of -0.04 Inch. 
for diurnal variation: has been applied to mnnthly means prior tn that date. the eoirrctiou hiving been dctvrininrd from the bnrogrnph record. All readlngs corrected for gravIty. 
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T H E  DRY SEASON OF 1925 IN T H E  PANAMA CANAL ZONE 
;F.xtmetr from repnrt hy H. 2. Firlip.itriok. chief hydrographer. ilrtell R.iltio:r 

Ileights. June 11, 1925) 

Mete&olo&ally, the dry season began about January 
7 and endecfabout April 23, but it was preceded and 
followed by a trailsition period of several weeks' duration. 
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B E R  IS%, INCLUSIVE) 
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2 Rased 011 cine observation daily. 

Dry season symptoms began to be noticeable by Decem- 
ber G and continued rainy season conditions began about 
May 17. 

The actual duration of dry conditions was slightly 
below the ayerave; but from a water-supply standpoint, 
this season was tyie fourt.h driest in tlie last 14 yem.  



358 MONTHLY WEATHER REVIEW AUGUST, 1925 

Comparative figures on the basis of length of time, season for the past 14 years are given in the following 
amount of rainfall, and Gatun Lake net inflow, on the dry Table 1 : 

TABLE 1.-Comparison of dry seasons since the formation of Gatun Lake, 1919 to 1996, inclusive 

RAINFALGINCHES 

19% 

i.i42 

Stations 

Average 
for 

month 
-- 

5,677 

Port0 Bello . . . . . . . . . . . . . . . . . . . . .  I 5.14 

Emplre _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3.20 
Pedro Mime1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6.29 
Balboa Heights _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4. 76 

1915 

~ 

21.98 
25.14 
11% 13 
6.92 
i. 54 
6. 14 
6.42 
6. 93 
3. !&I 
4.66 

1916 - 
. - - - - - - 

7.68 
7.09 
6. ili 
5.08 
2.41 
2.04 
a. 9s 
&64 
I. IH 
3.97 

1917 

. - - - - - - - - .  
4. 14 
3.62 
3.43 
1.31 
.67 
1.14 
1. 05 
.75 
2.92 
3.63 

1918 1919 
-- 
_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - -  

7.90 5.33 
10.20 4.92 
9.68 7.14 
4.09 236 
2.24 1.52 
3.30 1.01 
3.25 1.m 
2.57 1. i s  
7.27 2.00 
5.43 .93 

- 
CORRESPONDIHQ N E T  YIELD @F GATUN LAKE WATERSHED (C. F. S.) 

l a 2  

13.92 
5.39 
7.41 
4.75 
3.56 
1.22 
1.22 
2.64 
1.69 
5.64 
3.8 

1923 

15. 88 
3. sa 
4. 77 
4.03 
1.13 
1.33 
2.05 
.66 
.fa 
.47 
1. 96 

1925 

9.57 
5.11 
7.87 
4.47 
2.51 
1. PY 
1.25 
1. 31 
1.1:u 
3.46 
1.36 

1 No accurate data for this dry season. Revised estlmste using Cliagres River disrharge and compnribg with other dry seasons. 

C l a p s  Riwr.-The Chagres River discharge at Al- 
hajuela was 18 per cent below the 24-year, 4-month (Jan- 
uary to April, inclusive) dry season average, or 1,025 
c. f. s. against a mean of 1,251 c. f. s. The minimum dis- 
charge of the Chagres for the four months was 467 c. f. s. 
on April 24; the maximum discharge for the same period 
was 13,300 c. f. s. on January 3. 
Gatun LaLe.-Gatun Lake continued to fall, but to n 

lesser extent, during the transition period from dry tao 
conditions and the lowest point, 82.57 feet was 

reac rain% ed on May 17. This represents a loss in storage 
of 20.67 billion cubic feet as compared with 14.60 billion 
cubic feet for last gear and 24.42 billion cubic feet in 
1920. The above figures are total storage losses from 
maximum lake height to minimum hei lit. 

during the dry period and used 15.86 billion c.ubic feet 
Gatun hydroelectric carried full 1st i mian power load 

from January to April, inclusive, while 9.03 billion cubic 
feet were the requirements for lockage water during t,he 
same period; i. e., ratio of 1.756 to 1. 

.Gatun +Pedro Miguel were 

made during the four-month period, compared with 1,835 
for last year and 1,572 for the same period in 1933. The 
re uirements per through lockage per 24 hours were 65 
c.?. s. for 1925, 72 c. f. s. for 1924, and 82 c. f. s. for 1923. 

The savin at the locks during the four months, Jan- 
uary to Apri P , inclusive, amounted to approximately 0.45 
foot on Gatun Lake. 

Table 3 shows the net inflow into Gatun Lake for the 
dry-season months since the formation of the lake; Table 
3 gives the hydrology of Gatun Lake for the four-month 
period, January 1 to April 30, inclusive, 1926. 

3 4 A total of 1,598 lockages 

TABLE 2.-Net yield in c. f. s., dry  seasons of record, Gatun Lake I 

I 

_. 
I Net yleld is the totnl yield minus evaporation on Qatun Lake. 

I Decembers nre of prevlous years; i. e., December, 1911, is in 1912 dry season. 
. :Estimated. 
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TABLE 3.--Hydrology of Gatzbn Lake uyaterslred. Dry season 1926, 
January to April ,  inclusive 

[Dralnwe area, 1,320 squflre miles] 

((fatun Lockages, 1,542; Pedro Miguel Lockages, 1,055) 

Ime~ntioui Date I Qatun Lake 

.................................................... 
Maximum ......................................................... 
Minimum ......................................................... 
Monthly mean 

___  .... ......... ................. . . . . . . .  
! 
! Quantitins 

i- 
' Illi!llon 
I cubic feet 

natun spillway, wllste.. - - _ _  . - - _ _ _  - - - - - - _ _ _  - - -. -. - -. - - _ _ _ _ _ _  - _ '  
Gatnn s illway, leakage.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  
Gatun rfocks, lockages and tests. ............................ - !  

1.788.2 
37.2 

4, Mi& 1 
Gatun Locks, leakage _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  _ _  _ _ _  _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  ~ 95.0 
Gatun hydroelectric plant .................................... j 15.857.: 
'Pedro Miguel Locks, lockages and tests ....................... 4.163. - 
'Pedro Miguel Locks, leakage. ............................ _ _ _ i  54.1 
'Maintaining Miraflores Lake through Pedro Mlguel Locks- -!  0.0 
Pumping flt Qamboa-- ....................................... I 131.2 
Brazos arook Reservoir. ..................................... I 211.0 
'Pumplug at Oaillard Cut .................................... , 0 0 

27, 206.2 
b. Storage (+increase,-demeasc) ............................ I -17,Ygti. 5 
e. Net yield ( a f b )  ..................................... _ _ _ _ _ _ !  0,26Y. 7 
d. Evaporatiou (31.987") .............................. - _ _ . _ _ _ I  8,359.5 
e. Total yield (c+d)---. ...................................... I 17,6229.2 
1. Ralnfall on lake (8.63") .................................... I 3,1334.3 . Yield from land ares (e-fJ ................................. 13, W. 0 
!Transferred to Miraflores Lake- _ _ _ _ _ _  - - - __. - _ _  - - _ _  _ _ _ _ _ _ _ _ _ _  1 4,Zli. 3 

._- 
a. Total outflow .............................................. I 

. . _ _ _ ~  ___ ........... 

miles 

Lake surface _ _ _ _ _ _ _ _ _  _ _  ._ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
Land area. _ _  _ _ _ _ _ _ _ _ _ _  _ _  __. _ _  ____.__. . _ _  __. 

Tntal watershed .._._._._._.___._...- . 

163.9 1 Y.G? 1 9.02 
1.1561 8.71 . 5.23 

--I- 

1.320 I 8 . 8  1 5.73 
I 

Sccond- 
feet 

172.5 
3. li 

469.5 
9.2 

1,529.5 
401.5 

5.2 
0.0 

12. 7 
20.4 
0.0 

2. 624.1 
-1,730.0 

6%. 1 
.MR. 3 

1, 5lN. 4 
350.5 

1,349.9 
406.7 

- ... _. ... 

Per- 
centage, 
run-ori 
-- 

100 w 
65 

RIVER REGULATION 
[Regulation of Rivers without Embankments, BS Appllcd In the Tralnlng Works, a! the 

Eeadwaters of the Rangoon Rlver, Burma (locally known as the Myltrnaka Training 
Works). By F. A. Leete, asslsted by Q. C. Cheynel 

In Nature, June 6, 1925, Mr. Brysson Cunningham 
presented a very interestin review of the abom publi- 

The basic proposition advanced is that a river may be 
left to effect its own training without the use of embnnk- 
ments of any kind, including all artificial aids to bank 
formation, with the exception of sticks of bamboo. 
The scene of operations was among the headwaters of 
the Rangoon River in Burma, used mainly for the trcins- 
portation of teak logs. The streams are fed from 
torrents from the hills with an estreme altitude of about 
3,500 feet, the annual rainfall varyin from 60 to 120 
inches. During the monsoon season k g h  floods occur 
at frequent intervals, carrying immense quantities of 
sand and clay in suspension. At the foot of the hills 
the flood waters spread out over the plain subniergin 
the padd fields and producing a series of swamps, wit 1 
the resu 7 t that the teak logs were left stranded with 
much resulting loss. 

Formerly embankments, at first high and then low, 
were constructed at  great cost, but in 1917 came the 
in4 iration that no embankments at all were necessary. 
It Rad been observed that soil deposits occurred around 
stranded lo and other debris; therefore a trial fence of 

bankment. The method was simple. After the pro- 
posed line of channel had been egged out, following the 
natural depressions as a rule, a f  growth was removed to 

cation, and below are given % t e essential features thereof. 

B 

bamboo sta Y es was made along the desired line of eni- 

a width of 150 feet on each side of the line. One hundred 
feet on each side of the line, fences were made b drivin 
into the groundpointed bamboos, 5 or 6 feet 9 %  ong, an 
about 9 inches apart, with the tops dressed to a steady 
slope, a.nd about 3 feet above ground level. The stakes 
were lashed to a horizontal rail about 6 inches from their 
to s, with coir (coconut fiber) rope. 

%he outcome fully justified the o y l  conception. 
The fences caught much small rubbis and formed a 
barrier checking the flow of the water. This check 
caused a deposit of the heavier sand particles 'on the 
streamside of t,he fence, while the finer particles were 
carried beyond it. The stakes (fence) became imbedded 
in the deposit, which gradually accreted to heights 
rnngin up to 9 or 10 feet or even more. Thus natural 

were formed and the river channel com- 
pletely defined. When the first row of stakes is buried, 
a second row may be driven, but this is not often neces- 
swy. Finally the river bank becomes so high that the 
channel is large enough to carry the whole normal 
flood wa.t,er. The formine banks serve as well to raise 
the level of the surroun8ing countrQ thus reclaiming 
considerable tracts for cultivation. ad bends in the 
river are eliminated by short cuts. 

The method is not one of universal application, but 
it is suitable in the case of stren.nis originatmg as hillside 
torrents and heavily cliarged with detritus and sandy 
silt, chiefly in t,lieir up er reaches. Considerable varia- 

in the early stages are features of the course of channel 
forniation, and when these are lacking, the method can 
not be utilized, or at  any rate, not so effectively.-H. C F. 

ernbanrnients 7 

tion in water level an R frequent overtopping of banks 

A CONCRETE RAIN-QAUQE SUPPORT 

[Extracts from a memorandum by S. D. Flora, Weather Bureau, Topeka, h . 1  

An excellent form of support for a rain gage that will 
last indefinitely consists of a cement block 12 inches 
square into which four gas pipes were inserted before the 
cement had set, 50 that the can of the rain gauge is held 
firm1 by them, but witdl enough space so that it can be 
lifte (9 out. The gas pipes prolect 21 inches above the 
cement. 

The block need not, of course, be exactly of the size 
specified above. I t  is a good idea in practice to bury 
part of it so that the bottom of the gauge is held about 
3 indies above the ground. The cost of this support 
should not exceed $3. 
METEOROLOGICAL SUMMARY FOR SOUTHERN SOUTH 

AMERICA, AUGUST, 1925 

[Reportcd by Sefior J. B. Navarret.e, El Galto Obsematnry, Santiago, Chile. Tramla- 
tlon hy B. M. V.1 

The month of August was relatively dry in the central 
zone of Chile and somewhat rainy in the south during 
the first 15 days. From the 2d to the 6th important 
atmospheric depressions crossed the southern region, 
causing general rains over nearly the whole of it. The 
maximum precipitation in 24 hours occurred on tlie 5th 
at  Valdivia. On the 4th there were local rains on the 
high platenu of Bolivia and in the interior of Tacna 
Province. 

On the 7th and 8th an anticyclonic center was estab- 
lished in the interior of the continent at latitude 40°, 
with a fall of temperature and fine weather. 

From the 9th to  the 12th there was a renewed develop- 
ment of atmospheric disturbances in the southern region: 
general rains occurred, and on the 11th heavy snowfall 
occurred in Magellanes Province. 


